IDH2 deficiency exacerbates acetaminophen hepatotoxicity in mice via mitochondrial dysfunction-induced apoptosis.
Acetaminophen (APAP)-induced hepatotoxicity is a major factor in liver failure and its toxicity is associated with the generation of reactive oxygen species (ROS), decreased levels of reduced glutathione (GSH) and overall oxidative stress. Mitochondrial NADP+-dependent isocitrate dehydrogenase (IDH2) was demonstrated as an essential enzyme for mitochondria to maintain their antioxidant system by generating NADPH, which is an essential reducing equivalent for GSH turnover in mitochondria. Here, we investigated the role of IDH2 in APAP-induced liver injury with IDH2 deficient (idh2-/-) mice. Hepatotoxicity was promoted through apoptotic cell death following APAP administration in IDH2 deficient hepatocytes compared to that in wild-type hepatocytes. Apoptosis was found to result from the induction of ER stress and mitochondrial dysfunction as shown by the blocking the effect of phenylbutyrate and Mdivi1, respectively. In addition, mito-TEMPO, a scavenger of mitochondrial ROS, was seen to ameliorate APAP-induced hepatotoxicity in idh2-/- mice. In conclusion, IDH2 deficiency leads to a fundamental shortage of GSH that increases susceptibility to ROS generation and oxidative stress. This leads to excessive mitochondrial dysfunction and ER stress induction in response to APAP administration. Our study provides further evidence that IDH2 has a protective role against APAP-induced liver injury and emphasizes the importance of the elaborate linkages and functions of the antioxidant system in liver health.